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13.  ABSTRACT 


Previous  research  has  shown  that  sequences  in  which  instances  from 
the  same  category  appear  successively  facilitate  performance  in  concept 
attainment.  This  could  be  due  to  subjects  adopting  strategies  which  involve 
comparisons  of  instances  from  within  the  same  category.  In  this  study, 
subjects  were  trained  to  solve  the  concept  task  by  comparing  instances  from 
the  same  or  different  categories.  A  control  group  received  no  instructions 
on  how  to  solve  the  task.  The  three  instructional  groups  were  factoria^ly 
combined  with  two  types  of  sequences  (one  favoring  within-category  compari¬ 
sons  and  one  favoring  across-category  comparisons )  and  two  different  relevant 
dimensions.  The  predicted  interaction  between  Type  of  Instruction  and  Type 
of  Sequence  was  significant  suggesting  that  the  effect  of  a  given  sequence 
is  dependent  upon  the  extent  to  which  the  sequence  provides  information 
relevant  to  the  strategy  employed  by  the  subject.  (U) 


DD ,"“,1473  IPAGE 


S/N  0101-007-681 1 


THsmcation 


Tupe  of  Sequence  Kty  wo„ei 

Corner*  Attainment 

LINK  A 

LINK  a 

LINK  e  | 

ROLE 

WT. 

■nn 

WT 

ROLE 

WT 

Concept  Tasks 

Contiguity  Effects 

Number  of  Instances 

Responding  Cues 

Uuvothesis  Generate 

Unidimensional  Prob  ems 

Factorial 

Two-Category  Problems 

Type  of  Instructvon 

Unclt 

•.ssifii 

d 

DD 


FORM 

1  MOV  •« 


1473  ( BACK ) 


5  S  01  01  •  907*  M2  1 


Security  Classification 


A*  3  1 409 


STRATEGY  INSTRUCTION  AMD  TYPE  OP  SEQUCNCL  IN  CONCEPT  ATTAI 


Daniel  D.  Blaine  and  Jack  L.  Dunhm 

In  a  thaoratical  consideration  of  the  nature  of  concept  attainment, 
Underwood  (1952)  assumed  that  "for  relationahipa  among  stimuli  to  be  per¬ 
ceived  and  acquired,  reaponeea  to  thoae  stimuli  auat  be  contiguous  (p.  212)." 
Thia  suggest a  that  in  concept  tanka  in  which  fa  auat  learn  to  categorise  a 
series  of  instance*  into  a  number  of  categories,  the  optiaal  sequence  would 
be  one  in  which  instances  fcoa  the  aaae  category  would  be  presented  without 
intervening  instances  from  any  other  category.  Several  investigations  of 
sequence  manipulations  in  concept  tasks  have  provided  evidence  supporting 
this  prediction  (e.g..  Bourne  6  Jennings,  1963»  Neuman,  19S6»  Schuls, 

Miller,  «  fiadtke,  1963) . 

Recently,  Docinovski  (1965)  raised  certain  questions  about  previous 
research  investigating  contiguity  effects  in  concept  tasks.  He  pointed  out 
that  the  results  of  most  studies  supporting  the  facilitative  effect  of  con¬ 
tiguity  could  also  be  interpreted  as  due  to  the  different  number  of  instances 
required  for  solution  by  tho  different  sequences  or  the  presence  of  differ¬ 
ential  responding  cues.  In  the  case  of  differential  responding  cues,  6s 
have  been  required  to  give  a  categorical  response  to  each  instance  as  it 
was  presented.  With  an  increase  in  tho  contiguity  of  instances  from  the 
same  category,  there  is  an  increase  in  the  probability  that  instances  from 
the  same  category  will  appear  successively,  i.e.,  runs  of  the  same  category 
response  will  tend  to  occur.  Titus  the  facilitative  effect  of  oontiguity 
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could  have  t*en  due  to  Ss  learning  to  repeat  certain  categoric* l  responses 
to  a  eerie*  of  instance*  rather  than  the  contiguity  of  instances  from  the 
ease  category. 

Dominowski  (lv©8)  attempted  to  date  rains  the  effects  of  contiguity 
^dille  controlling  differential  responding  cues  and  the  number  of  instanceo 
required  for  optimal  solution.  The  results  indicated  that  performance  was 
facilitated  when  instances  from  the  same  category  were  presented  successively 
even  without  additional  responding  cues  and  with  the  number  of  instances 
required  for  solution  controlled.  Dominowski  concluded  that  the  critical 
feature  in  a  consideration  of  sequences  in  concept  tasks  is  "the  successive 
appearance  of  stimuli  from  the  same  category  and  that  if  successive  appearance 
does  not  occur,  the  number  of  intervening  stimuli  is  unimportant  (Dominowski, 
1961,  p.  421." 

A  consideration  which  thus  far  has  been  overlooked  or  given  a  minor 
role  is  that  the  effect  of  different  sequences  depends  upon  the  strategies 
employed  by  different  8s  in  attesting  to  attain  solution.  Xn  many  investi¬ 
gations,  it  has  been  assumed  that  Ss  are  employing  strategies  in  which 
hypotheses  are  generated  from  instances  and  compared  with  the  information 
provided  by  successive  instances  (e.g..  Bisine,  Dunham,  &  Pyle,  1968) 
Dominowski,  i960)  Dunham  t  Dun da r son ,  1969)  Overstreet  &  Dunham,  1969). 
Dominowski  (1968)  suggested  that  sequence  effects  could  be  due  to  the  less 
complex  analytical  operation  in  such  comparisons  when  the  category  does 
not  change  from  one  ins  tan co  to  the  next.  When  the  category  does  not  change, 
any  dimension  which  efianges  in  value  is  irrelevant.  When  the  category  does 
change,  decisions  cannot  be  made  about  individual  dimensions.  Xn  this  case, 

Ss  must  deal  with  a  set  of  dimensions  the  same  size  as  the  problem  solution. 
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Whenever  the  set  of  dimensions  exhibits  the  same  values  in  two  different 
categories  i  it  can  only  be  determined  that  one  or  more  of  the  dimensions 
is  irrelevant.  The  lack  of  symmetry  of  the  operation;,  disappears  when  the 
solution  to  the  concept  task  is  unidimensional.  When  the  category  does  not 
change,  any  dimension  which  changes  in  value  is  irrelevant,  as  in  a  con¬ 
junctive  problem.  However,  when  the  category  does  change  in  a  unidimen¬ 
sional  problem,  any  dimension  which  does  not  change  in  value  is  irrelevant. 
Consequently  an  interpretation  of  the  effect  of  contiguity  on  the  basis  of 
a  difference  in  the  analytical  operations  involved  in  testing  hypotheses 
would  not  be  applicable  in  unidimensional  problems. 

In  a  unidimensional  problem,  Ss  can  make  decisions  about  a  hypo  the 
sis  just  as  effectively  by  comparing  instances  from  different  categories 
as  instances  from  the  same  category.  If  Ss  were  to  adopt  a  strategy  involv¬ 
ing  comparisons  of  instances  from  different  categories,  a  sequence  involving 
maximum  contiguity  of  instances  from  the  same  category  would  be  nonfacili- 
tative  and,  very  likely,  detrimental  to  performance.  This  suggests  that 
the  important  aspect  of  a  sequence  of  instances  in  concept  tasks  is  not  the 
contiguity  of  certain  instances  but  rather  the  extent  to  which  a  sequence 
provides  information  relevant  to  S/s  strategy  for  making  decisions  concern¬ 
ing  his  hypotheses.  Thus  in  this  study  it  was  hypothesized  that  a  sequence 
favoring  comparisons  of  instances  from  within  the  same  category  would  facili 
tate  the  performance  of  Ss  employing  a  strategy  involving  such  comparisons 
but  would  impede  the  performance  of  Ss  attempting  to  solve  by  making  com¬ 
parisons  across  different  categories.  The  reverse  would  occur  with  a 
sequence  favoring  comparisons  across  categories. 
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Method. 

Subjects.  The  Ss  were  75  introductory  psychology  students  at 
The  University  of  Texas  at  Austin.  Three  Ss  wore  eliminated  because  of 
failure  to  follow  instructions  regarding  task  procedure. 

Design.  The  design  was  a  3  x  2  x  2  factorial  representing  three 
types  of  instruction  (within-category ,  across -category#  and  no  instruction), 
two  types  of  sequences  (within  sequence  and  across  sequence)  and  two  dif¬ 
ferent  relevant  dimensions  (number  and  shape  of  figures) . 

Materials  cmd  procedure.  The  concept  learning  tasks  were  unidimen 
sional  two-category  problems.  The  stimuli  were  on  3  x  3  in.  white  cards 
and  consisted  of  six  binary  dimensions:  (a)  number  of  figures,  1  or  2; 
t b )  size  of  figures,  large  or  small;  ( a )  color  of  figures,  black  or  white; 

( d )  shape  of  figures,  circle  or  square;  (e)  number  of  borders,  1  or  2;  and 
if)  type  of  borders,  solid  or  broken. 

In  all  conditions  the  first  instance  and  its  correct  category 
designation  (either  A  or  B)  were  presented  to  the  Ss  and  remained  in  view 
during  the  entire  problem.  From  this  first  instance  for  a  given  relevant 
dimension,  two  different  sequences  were  constructed.  The  within  sequence 
was  limited  to  that  subset  of  all  instances  such  that  when  an  instance  from 
the  same  category  as  the  first  instance  was  compared  with  the  first  instance 
four  of  the  six  dimensions  could  be  logically  eliminated  as  irrelevant. 

When  an  instance  was  from  a  category  different  than  the  first  instance, 
only  two  of  the  six  dimensions  could  logically  be  eliminated  when  that 
instance  was  compared  with  the  first  instance.  The  order  of  presentation 
of  these  instances  was  then  randomized.  The  instances  for  the  across 
sequence  were  selected  such  that  any  instance  from  the  opposite  category 
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as  the  first  instance  logically  eliminated  four  of  the  six  dimensions  while 
instances  from  the  same  category  as  the  first  instance  only  eliminated  two 
of  the  six  dimensions.  The  instances  in  the  across  sequence  were  ordered 
such  that  the  same  logical  decisions  could  be  made  about  the  same  dimensions 
at  the  same  point  in  the  two  sequences.  That  is,  not  only  the  same  number 
of  dimensions,  hut  the  same  dimensions  could  be  eliminated  as  irrelevant. 
Thus  the  sequences  were  equivalent  in  terms  of  the  information  which  could 
logically  be  derived  but  differed  with  respect  to  whether  that  information 
was  derived  from  a  comparison  of  the  first  instance  with  instances  from  the 
same  or  different  category. 

All  Ss  were  instructed  on  the  basic  structure  of  the  concept 
problem  and  were  told  to  use  the  first  instance  as  the  basis  of  comparison. 
The  two  strategy-instructed  groups  were  given  additional  instructions  and 
practice  on  how  to  make  decisions  about  the  relevant  dimension  by  comparing 
the  first  instance  with  other  instances  of  that  category  (within-category 
instructions)  or  with  instances  from  the  opposite  category  (across-category 
instructions) .  The  Ss  receiving  within-category  instructions  were  told  that 
when  two  instances  were  from  the  same  category,  any  dimension  which  changed 
in  value  was  irrelevant.  They  were  then  shown  two  instances  from  the  same 
category  and  asked  to  determine  which  dimensions  were  irrelevant  and  which 
could  still  be  considered  as  possibly  relevant.  The  Ss  receiving  across- 
category  instructions  were  given  the  same  type  of  instructions  and  practice 
involving  instances  from  different  categories. 

The  Ss  were  run  individually  with  an  unlimited  response  interval. 
The  concept  tasks  were  presented  by  the  method  of  anticipation  with  the 
addition  that  Ss  were  asked  after  each  trial  to  state  which  dimensions 
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could  still  bo  relevant.  The  criterion  was  12  consecutive  correct  responses 
after  S  had  correctly  named  the  one  relevant  dimension. 

Rtmlt§ 

The  means  for  trialc>to-cr  iter  ion  in  determining  the  relevant  dimen¬ 
sion  are  given  in  Figure  1.  The  interaction  between  Type  of  Instruction  and 
Type  of  Sequence  was  significant,  P( 2,  60)  ■  4.72,  p  <  .05.  Ho  other  effect 
was  significant. 


Insert  Figure  1  about  here 


The  interaction  between  Type  of  Instruction  and  Type  of  Sequence 
was  due  primarily  to  the  performance  of  the  two  instructed  groups  in  the 
two  sequence  conditions.  Instruction  on  comparing  the  focus  with  instances 
from  the  same  category  was  detrimental  to  performance  in  the  sequence  favor¬ 
ing  comparisons  across  categories  while  instruction  on  comparing  the  focus 
with  instances  of  the  opposite  category  was  detrimental  in  the  sequence 
favoring  comparisons  within  categories.  The  groups  which  did  not  receive 
instruction  on  how  to  solve  the  concept  problem  attained  solution  as  effi¬ 
ciently  as  either  of  the  instructed  groups. 

Discussion 

In  this  study,  the  sequences  employed  were  equivalent  in  terms  of 
contiguity  and  the  amount  of  information  provided.  The  sequences  differed 
only  according  to  whether  it  was  logically  more  efficient  to  compare  the 
first  instance  with  instances  from  the  same  or  different  category.  Since 
the  sequences  were  equivalent  in  contiguity  and  instructions  on  using  the 
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different  comparisons  interacted  with  the  different  sequences,  it  nay  bo 
neceaaary  to  reconaider  the  variable  of  contiguity.  The  results  indicato 
that  • /bother  a  given  sequence  was  detrimental  to  performance  depended  upon 
the  category  8  employed,  it  is  possible  that  contiguity  is  an  effective 
variable  only  insofar  as  it  affects  the  providing  of  information  which  s 
needs  to  make  decisions  by  use  of  a  particular  strategy. 

When  Ss  were  forced  to  develop  their  own  strategy  based  on  the 
lnfocmation  given  abuit  the  structure  of  the  problem,  they  were  able  to  adopt 
a  strategy  which  was  optimal  in  terms  of  the  sequence  presented.  This  does 
not  appear  to  be  consistent  with  research  which  suggests  that  a  sequence 
favoring  within-category  comparisons  would  facilitate  performance.  However, 
previous  research  lias,  for  the  most  part,  used  conjunctive  concept  problems 
with  two  relevant  dimensions.  Zn  a  conjunctive  problem  with  two  relevant 
dimensions,  within-category  comparisons  are  favored  since  Ss  can  deal  with 
individual  dimensions  while  being  forced  to  deal  with  a  two  dimensional 
hypothesis  for  across-category  comparisons.  Zn  the  present  study,  a  uni  dimen¬ 
sional  problem  was  employed.  Zn  such  problems,  Ss  can  deal  with  individual 
dimensions  whether  making  within-  or  across-category  comparisons.  Since  this 
is  not  the  case  with  conjunctive  problems,  it  in  reasonable  that  tho  majority 
of  Sa  would  adopt  a  strategy  involving  a  less  complex  operation,  i.e.,  making 
decisions  about  individual  dimensions  rather  than  conjunctive  hypotheses. 
However,  it  is  also  possible  that  some  Ss  would  adopt  a  strategy  involving 
the  more  complox  operation.  The  results  of  this  study  do  suggest  the  possi¬ 
bility  that  oven  in  conjunctive  problems,  the  sequence  which  is  moot  facul¬ 
tative  for  the  majority  of  Ss  would  not  necessarily  be  so  for  some  Ss  employing 
a  different  strategy. 


8 


In  investigations  of  the  effect  of  different  sequences  on  concept 
attainment,  the  major  importance  ha',  been  placed  on  the  structural  aspocts 
of  sequences.  The  present  study  demonstrates  that  Ss  employing  different 
strategies  for  processing  information  perform  differently  with  sequences  which 
aro  equivalent  in  instruction  contiguity  and  the  information  which  can  logi¬ 
cally  be  derived  from  the  sequence.  That  differently  structured  sequences 
can  effect  differences  in  performance  is  evident,  but  such  differences  dopend 
upon  the  strategy  employed  by  S  and  the  extent  to  whicn  a  given  sequence 
provides  information  relevant  to  that  strategy. 
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